Abstract
In this study, we measured skews in allele frequencies across the genome in the progeny of a 
Genetic cross and generation of segregant pools

137
To generate segregant pools of progeny, we crossed NHP1337 and MKK2835 (Fig. 1) . We fed 500 138 mosquitoes with a ~50:50 gametocyte mixture of the two parental parasites. Recombinant progeny 139 are generated after gametes fuse to form a zygotes that then rapidly transforms into a short-lived 
245
Concordance between allele frequencies estimated before and after sWGA.
247
Evaluation of bias in allele frequency measurement
248
To evaluate the accuracy of allele frequencies estimated after sWGA, we sequenced 249 blood samples using both the sWGA-WGS approach and the WGS approach. We To pinpoint the loci that determine parasite fitness at each life cycle stage, we first 294 plotted the whole genome allele frequencies throughout the life cycle (Fig. 3) . In 295 addition to the whole genome skew described above, we also observed specific regions Table S1 ). Table S2 ). The gene 337 encoding apicoplast ribosomal protein S10 (arps10, PF3D7_1460900) was located at (ii) Locus specific selection 434 We observe a progressive increase in the variance of allele frequencies of SNPs from 435 day 30-50 (during blood stage culture) (Fig 2A) . Several features of these data suggest 436 that this is primarily driven by selection, rather than genetic drift. First, we note an 437 extremely strong repeatability in allele frequency skews across the genome in the two 438 replicate parasite cultures established from the humanized mouse infection. This is 439 reflected in the high correlation between allele frequencies between these two replicates 440 at the end of the experiment (Fig 3, day 50 associated with the resistance phenotype, but not directly responsible for resistance.
495
They suggested that a suite of background mutations was a prerequisite for mutations 496 in kelch13. In our experiment, arps10 falls near the peak of the strongly selected chr 14 497 loci (Fig 6) , which could suggest a functional relationship. We examined the presence at the peak QTL on chr12. We speculate that mrp2 may also play a role in parasite 516 fitness during asexual parasite stages. However, we cannot exclude that other 517 neighboring loci may drive the observed allele frequency changes. conducted similar experiments with Cambodian parasites: they showed that the addition 526 of the C580Y resulted in strong fitness costs for some parasites, but had no fitness 527 impact in recently isolated Cambodian parasites. These data also suggest that epistatic 528 interactions with other loci may compensate and restore parasite fitness. We suspect 529 that this may also be the case in our experiment. increase the power of these experiments using mosquitoes with higher infection rates.
25
We routinely obtain an average of 10 oocysts/mosquito, so can potentially increase sequenced to an average coverage of 100x using an Illumina NEXTseq 500 sequencer.
708
We individually mapped whole-genome sequencing reads for each library against the 709 P. falciparum 3D7 reference genome (PlasmoDB, release32) using the alignment 710 algorithm BWA mem (http://bio-bwa.sourceforge.net/) under the default parameters.
711
The resulting alignments were then converted to SAM format, sorted to BAM format,
712
and deduplicated using picard tools v2.0.1 (http://broadinstitute.github.io/picard/).
714
Mitochondrial DNA Amplicon sequencing 715 We used amplicon sequencing to trace the biases in mtDNA transmission, as sWGA 716 with circular DNA may swamp out other sWGA products. We use at least 1000 copies default parameters except for sample ploidy 1. We applied filters to the original GATK VQSR less than 1 were removed from further analysis.
735
Bulk segregant analysis 736 We generated a "mock" genome using GATK FastaAlternateReferenceMaker from the 
